Reactive oxygen species (ROS) including ground-state oxygen atoms, hydroxyl radicals, excited-state oxygen molecules, and so on, are effective to inactivate bacteria. However, few studies have investigated the roles of ROS based on quantitative analysis of the gas phase. We reported that the spores of Penicillium digitatum were rapidly inactivated by high density non-equilibrium atmospheric pressure plasma (NEAPP).
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1,2 In this study, we have investigated the efficiencies of ROS on the inactivation of the spores of P. digitatumby using anatmospheric-pressure O 2 /Ar plasma. The densities of ground-state oxygen atom and excited-state oxygen molecule were measured using vacuum ultraviolet (VUV) absorption spectroscopy. The NEAPP generates highdensity electrons of about 10 16 cm -3 . The absolute densities of O, O 2 , and excited-state O 2 were measured by VUV absorption spectrometry using a micro-discharge hollow cathode lamp and deuterium lamp, respectively.
In this study, O 2 /(Ar+O 2 ) flow rate ratio was changed between 0 to 1.2 % in the chamber purged with Ar gas atatmospheric pressure. The O densities were estimated to be between 1.4x10 14 and 1.5x10 15 cm -3
. At the O 2 /(Ar+O 2 ) mixture flow rate ratio of 0.6% , the O density was the highest, while the D value estimated by the colony counting method was the lowest. On the other hand, ground-state and excited-state O 2 densities increased monotonically with increasing O 2 /(Ar+O 2 ) flow rate ratio. Since the D value is in inverse relation to the inactivation efficiency, these results indicated that groundstate oxygen atom is the dominant species in the inactivation of P. digitatum. 
